The Virtual Alliance Knowledge Sharing Model and Selection Strategy  by Li, Zhigang et al.
 Procedia Computer Science  91 ( 2016 )  276 – 283 
1877-0509 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ITQM 2016
doi: 10.1016/j.procs.2016.07.075 
ScienceDirect
Available online at www.sciencedirect.com
Information Technology and Quantitative Management (ITQM2016) 
The virtual alliance knowledge sharing model and selection 
strategy 
Zhigang Li a*, Fengyue Yang a, Dong Zhanga 
College of ManagementScience, Chengdu University of Technology, Chengdu  610059, P.R.China 
 
Abstract 
The Knowledge sharing among virtual alliance members is intended to avoid repetitive investment in knowledge innovation 
and waste of knowledge resources, so as to get a higher starting point in knowledge innovation, thus improving the 
efficiency of organizational knowledge innovation. On the basis of analyzing knowledge sharing conditions in virtual 
alliance activities, this paper expounds symbiosis of alliance member of virtual enterprises and knowledge sharing levels. 
Knowledge sharing is further divided into four knowledge sharing models according to knowledge sharing types, flow 
directions and relations between alliance members. Moreover, a questionnaire survey is made to investigate the four 
knowledge sharing models and knowledge sharing activities of alliance members, to provide decision-making support to 
alliance enterprises to develop applicable solutions for knowledge sharing, and offer theoretical guidance to alliance 
organizers to develop management and control strategies.  
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1. Introduction 
Virtual alliance refers to cooperative relations between two or more enterprises established in the Internet 
world to make their respective advantages complementary to each other, jointly develop market and share both 
interests and risks so as to achieve some strategic objectives. Virtual alliance mainly includes product-based 
alliance and knowledge-based alliance. In this paper, knowledge-based alliance is taken as the research object.  
In the virtual environment, the virtual alliance is mainly through knowledge acquisition, knowledge 
application and knowledge sharing to realize the reorganization and optimization of products, technology, 
customer, logistics etc. Knowledge reflects its value in the dissemination and sharing, for the virtual alliance, 
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only by working on the sharing of knowledge can scattered knowledge resources integrate into a powerful force 
for knowledge, put knowledge into knowledge assets of value creation, and thereby improve the adaptability of 
the market and the innovation ability of knowledge. Therefore, study of virtual alliance business activities in 
knowledge sharing mechanism, is helpful to improve the knowledge utilization rate, reduce the duplication and 
improve risk prevention ability of enterprises, and can also enable the alliance members to exchange 
knowledge, the knowledge better spread to the alliance with more experience and method from individual 
experience to realize the organization’s knowledge value-added. 
2. Condition Analysis of Knowledge Sharing between Virtual alliance Members 
Knowledge shared by alliance member of virtual enterprises is explicit knowledge. Compared with tacit 
knowledge sharing, explicit knowledge sharing is much more hard, as explicit knowledge sharing is more 
complex in knowledge sharing modes, partner selection, trust and other aspects. That is because virtual alliance 
is mostly temporary alliance built in some independent business processes or by partner enterprises. Each 
partner contributes their own ability and knowledge respectively for the alliance in the domain of design, 
manufacture, logistics, distribute and so on, and joins up to realize the knowledge sharing of skill and the cost 
sharing. Namely the knowledge sharing among the partners usually conducted by the network structure, and 
often embedded in a certain social relations network, but the social relation network affect the activity of 
knowledge sharing by the embedded relation and the embedded framework. Alliance knowledge sharing is the 
flow of knowledge among the members of the enterprise in a specific network environment. It is not just a 
simple distribution of information, but a knowledge reconstruction of the information. 
Knowledge sharing among alliance member of virtual enterprises is concerned with the communication 
network, but is believed to be another thing. Knowledge sharing bears some relationships with information 
dissemination, but differs from information dissemination. Unlike daily necessities which can be transmitted 
freely, the knowledge is closely linked with the knowledge subject. To sharing knowledge from other main 
knowledge subject, we need to reconstruct the action, and the E-commerce partners have to create certain 
conditions for sharing knowledge. One knowledge subject want to share knowledge from another knowledge 
subject, the basic conditions are [1]: first, the knowledge subject who participate in knowledge sharing will be 
responded; Second, there are at least two knowledge subjects have relationship between each other including 
the first side of provider and the second side of receiver. Third, the first knowledge subject should consciously 
or unconsciously and voluntarily convey its knowledge by some form or other forms (including action, speech, 
writing, etc), soon deliver knowledge externally (explicit knowledge) replace subjectively (tacit knowledge). 
Fourth, the second knowledge subject should be conscious of the objective knowledge (explicit knowledge) 
and understand them through imitating, listening, reading, etc. So the second knowledge subject could 
transform the receivable objective knowledge into their own subjective knowledge. 
3. Alliance member relationship and knowledge sharing level 
In essence the process of research knowledge sharing is studying the cooperative process of partner. The 
partners in the virtual alliance service include suppliers, agents, sellers, logistics, customers, E-commerce 
application service provider and so on. They are not only the subject of knowledge sharing, but also the subject 
of knowledge issuer. The subject of knowledge sharing unnecessarily shares the whole knowledge which is 
issued by the subject of knowledge issuer, and the subject of knowledge issuer unnecessarily allow all the 
subject of knowledge sharing to share the whole knowledge. Because there are many factors such as the 
business frequency, the corporate credit and commercial secrets, the time of cooperation, the extent of 
relationship and so on decide the different symbiosis between the different enterprises in the virtual alliance. 
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Such different symbiosis occurs naturally, so that the subjects of knowledge sharing share knowledge variably 
[2]. 
According to the degree of cooperation close between the subject of knowledge issuer and knowledge 
sharing, there are three levels to define the symbiosis between the partners who participate in the alliance: 
dispersed partner, semi-tightly-knit partner and tightly-knit partner [3]. Regarding the dispersed partners, they 
don’t have symbiosis and cooperation agreement with the subject of knowledge issuer, their cooperation is very 
occasionally when it is necessarily, and it is uncertain that they would have other cooperation after the 
cooperation had ended. Regarding the semi-tightly-knit partner and tightly-knit partner, they have steady 
symbiosis, cooperation agreement and corporate benefit. As knowledge contents shared by partners at different 
levels of symbiosis are varied, there are three levels to define knowledge sharing in virtual alliance according to 
the degree of cooperation between alliance members [4], as shown in Figure1.  
 
˄The dashed arrows mean things at both ends of the dashed arrows can be converted to each other.˅ 
Fig.1. E-commerce alliance partnerships and knowledge sharing levels 
Level 0 shared knowledge: knowledge available for partners at any cooperation level, without authorization. 
Level 1 shared knowledge: information that only semi-tightly-knit partners and tightly-knit partners can share 
after authorized. Level 2 shared knowledge: knowledge that only tightly-knit partners can share, after 
authorized. When a subject of knowledge issuer issues Level 0, 1 or 2 knowledge for sharing, each subject of 
knowledge sharing (dispersed partners, semi-tightly-knit partners and tightly-knit partners) accesses to 
knowledge that it is authorized by the knowledge issuer to get, and could not access to knowledge that it is not 
authorized to get.  
According to the business development of virtual alliance, as well as partner's performance, user-satisfaction, 
product quality, date of delivery and so on, the above three kinds of partner will possibly change. Such as 
tightly-knit partners may be converted into semi-tightly-knit partners, or even into dispersed partners. And 
dispersed partners may be converted into semi-tightly-knit partners, or even into tightly-knit partners. 
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4. Alliance Knowledge Sharing Model Design and Discussion of Selection Strategies 
Because the knowledge can have mutual exchanges between holders and receivers, knowledge sharing can 
be understood as the manufacturing process of knowledge flow in between the partners, that is to say all the 
knowledge sharing is the interaction results between the subjects of knowledge in the alliance. So we regard the 
two types of knowledge flow (explicit knowledge and tacit knowledge) as a dimension, regard the two 
direction of knowledge exchange (one-way exchange and reciprocal exchange) as a dimension, and symbiosis 
(Dispersed partners, semi-tightly-knit partners and tightly-knit partners) is taken as another dimension in 
knowledge sharing activity to divide four kinds of knowledge-sharing mode (Figure 2). The four ways of 
knowledge sharing in the graph are based on the flow of knowledge between partners, explicit knowledge or 
not, and the division of the relationship between the members [5]. Four modes have a clear meaning, and once 
we determine a certain mode which should be accepted by both parties. The two-way arrow indicates that they 
may be converted mutually between the various modes. Once the actual knowledge sharing models are no 
longer confine the agreement between the two sides, which may cause the knowledge surpass the unequal 
distribution of knowledge, the important knowledge resource are leaked, or even lost.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The virtual alliance knowledge sharing model of fellows 
From the four modes of knowledge sharing, there are three simple forms such as non-reciprocal giving, 
business exchange and reciprocal exchange. And the reciprocal exchange is the important form of knowledge 
sharing. The so-called reciprocal exchange is that the providers of knowledge willing to let others share their 
knowledge, with the aim that they can share other partners' knowledge. The four modes in Figure 2 mean: 
Mode 1, which represent the explicit one-way model of knowledge exchange. This type of knowledge 
exchange exists in the outsourcing electronic commerce enterprise. 
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Mode 2, which represent the reciprocal structured knowledge exchange model. For example, the partners 
who are competitors before exchange information on the local market knowledge in the virtual alliance. 
Mode 3, which represent one-way tacit knowledge exchange. In the virtual alliance of supply chains, to the 
core enterprise the suppliers have one-way adaptive behavior which is a complex, context, tacit knowledge 
process that the core enterprise sharing the knowledge of supplier.  
Mode 4, which represent the reciprocal mode of tacit knowledge. This evidently manifests in the cooperative 
work of R&D team which is built up by virtual enterprises’ joint venture investment. Found on members work 
together as well as the characteristics of integrating knowledge in the R&D project, the reciprocal exchange of 
tacit knowledge has become an important part. 
Table 1. Knowledge sharing network analysis matrix 
Provider 
\ 
Receiver 
1 2 3 4 5 6 7 8 
1 ũ 3 2 2 2 0 0 0 
2 2 ũ 0 0 0 2 1 1 
3 0 0 ũ 0 0 0 0 0 
4 0 0 1 ũ 2 0 0 0 
5 0 0 0 2 ũ 0 0 0 
6 0 0 0 0 0 ũ 3 2 
7 0 0 0 0 0 0 ũ 0 
8 2 0 0 1 1 0 1 ũ 
 
What needs to explain is these four modes don’t have division for quality. Only under suitable or not 
suitable cooperation environment, as well as the corresponding symbiosis (or trust) then they show the 
difference of qualities. Each model is likely to be "effective knowledge sharing” (positive), may also be 
"obstruct knowledge sharing” (negative). Whether do the members of virtual alliance obtain the uniformity and 
the balanced state in the strategic motive, will affect the knowledge sharing behavior and the effect between the 
members. Quote the knowledge sharing network analytic method (KSNA) [6], and though the way of 
questionnaire to discuss the behavior of knowledge sharing between members in the alliance. For example, an 
alliance wants to know the members’ behavior of knowledge sharing in the product innovation. All the 
members ( 8 members as an example) are investigated and requested to fill out a questionnaire and write the 
sharing behavior in the past six months including sharing the knowledge to whom, receiving the knowledge 
from whom and the corresponding frequency. Thus we obtain the knowledge sharing network analysis matrix 
(Table 1). 
The frequency is identified by the specific circumstances and the analysis needs in the enterprise. Here with 
0 represents “has never shared”, l represents “occasionally one or two times”, 2 represent “3 to 5 times”, 3 
represent “surpasses 5 times”. We use aij represents knowledge flow from member i to member j, so we can 
calculate the overall level of knowledge sharing in the alliance, as shown in equation (1). 
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At the same time, we can find member 1 is the largest provider of knowledge, as shown in equation (2). 
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And member 4, member 5 and member 7 are the largest receivers of knowledge, as shown in equation (3) 
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The whole network possibly collapses if the member 1 leaves the alliance, and the alliance has to cultivate 
another network. At the same time, through knowledge sharing network analytic method (KSNA), member 1 is 
found that he face with a lot of knowledge demanding, which possibly become the bottleneck of the entire 
network, thus member 1 should be reduced the burden. It is necessary to give corresponding return to member 
1 which could advantageously encourage more behavior of knowledge sharing. Regarding the member 4, 
member 5 and member 7, there is a request and space to enhance their knowledge. Therefore, it is necessary to 
find out what these knowledge gaps are, and take appropriate measures to compensate for their lack of 
knowledge. It can be seen that KSNA is helpful to map out the knowledge sharing network of virtual alliance, 
which has important reference value for the selection and construction of the knowledge sharing mode of the 
cooperative alliance, and provides the basis for taking the corresponding countermeasures. Therefore, we can 
use the formal relationship link to enrich and expand knowledge sharing network of alliance, thus improving 
the level of knowledge sharing. 
5. Conclusion 
In this article, the result of research is effective on the stabile symbiosis of alliance member of virtual 
enterprises. (1) It can standard the members’ behavior and formulate practical knowledge sharing solutions and 
risk control for reference. (2) Appropriate knowledge-sharing methods should be adopted for sharing different 
types of knowledge. As explicit knowledge can be easily encoded, exchanged and disseminated, the structured 
process and technology-driven approach can be used for sharing explicit knowledge. For example, database and 
file archives can be built for sharing explicit knowledge. But there are technical problems in the coding of tacit 
knowledge, and there are also problems in the management of coding behavior. Therefore, how to effectively 
make tacit knowledge of member enterprises into explicit knowledge and encode and build databases for 
explicit knowledge is the basis to realize knowledge sharing among alliance enterprises. For example, tacit 
knowledge sharing can be promoted by history learning, experience sharing, communities of practice, 
brainstorming sessions, metaphors and other means [7]. (3) Alliance organizers should focus on the overall 
planning for knowledge sharing, guide partner enterprises in knowledge sharing, identify favorable and 
unfavorable aspects in knowledge sharing, so as to develop effective coordination program. At the same time, 
alliance organizers can also guide alliance partners to make more thorough exchanges, cultivate sense of trust 
between partners and create a friendly and active knowledge-sharing atmosphere, with the premise that alliance 
partners have strong desires for a shared goal. (4) The knowledge sharing issue of member in the alliance is not 
completely treated by the market regulation system and is not completely controlled by the lease-contract. And 
in the study of trust mechanism and organizational form are considered too simple, which will be solved in the 
future work.  
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